Invasive apocrine carcinoma of the breast is rare. The criteria for the diagnosis are uncertain with the variable reported incidence in the literature. The use of androgen receptor studies by immunohistochemistry and its potential response to androgen analogs necessitates the subtyping of this tumor. We report a case of giant invasive apocrine carcinoma of the breast involving the entire breast parenchyma without skin and chest wall infiltration. The clinical, pathological, immunohistochemical, and ultrastructural findings are discussed with emphasis on morphological and immunohistochemical features that aid in the diagnosis of this rare tumor.
INTRODUCTION
Apocrine carcinoma is one of the rare subtypes, which accounts for about 0.5%-4% of invasive breast malignancies. It has a similar presentation, imaging features, and growth pattern as invasive carcinoma, no special type. [1] Apocrine carcinoma is defined by the presence of apocrine differentiation in at least 90% of tumor cells. [2] We present one such case with emphasis on morphology, immunohistochemistry, and ultrastructural features that help in the diagnosis.
CASE REPORT
An elderly female presented with a history of right breast lump for 2 years and recent sudden increase in size. There was no history of breast malignancy in the family or had a significant past medical or surgical history. On examination, a huge hard mobile lump of 12 cm × 10 cm was seen occupying the entire right breast. There was no clinical evidence of skin and chest wall infiltration. Axillary lymph nodes were palpable. Other breast and axilla were normal. Mammography revealed a large macrolobulated lesion in the right breast. Trucut biopsy from the lump revealed trabeculae and nests of plump cells with granular pink cytoplasm and round nuclei, possibly apocrine carcinoma. Hence, modified radical mastectomy was done.
The specimen showed a large lobulated tumor with tan surface of 10.5 cm × 9.5 cm × 5.5 cm [ Figure 1 ]. Nipple, areola, and skin were grossly looking normal. Microscopically, the tumor cells were plump, arranged in lobules, and nests with focal tubule formation. The cells had abundant eosinophilic granular cytoplasm, large round nuclei, and prominent nucleoli [ This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
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Electron microscopy of the tumor showed abundant cytoplasm containing membrane-bound electron-dense granules [ Figure 4a ], numerous dilated and swollen mitochondria [ Figure 4b ], and multiple secretory vesicles. With the above histomorphological, immunohistochemical, and ultrastructural findings, a diagnosis of apocrine carcinoma was rendered.
DISCUSSION
Apocrine carcinoma of the breast, an uncommon malignant neoplasm, accounts for about 0.5%-4% of invasive breast malignancies, characterized by extensive apocrine differentiation (in at least 90% of tumor cells). [1, 2] Focal apocrine differentiation is a common feature of invasive carcinoma, no special type as well as in lobular, tubular, micropapillary, and medullary carcinomas. It can be seen as well in lobular carcinoma in situ and ductal carcinoma in situ. [3] The incidence of apocrine carcinoma varies considerably between studies ranging from 0.4% to 15%. This could be due to the lack of definite criteria for the diagnosis of apocrine carcinoma. Japaze et al. proposed that the diagnostic histologic criteria, in 2005, consist of (1) apocrine differentiation in at least 75% of the cells, (2) large cells with eosinophilic granular cytoplasm, (3) sharply defined cell borders, (4) nucleus-to-cytoplasmic ratio of 1:2 or more, and (5) pleomorphic vesicular nucleus. The minor criteria include prominent nucleoli in >50% of fields and apical snouts into luminal spaces. [4] Clinically, apocrine carcinoma presents as a breast lump of any size with no predilection for quadrant or site. It usually occurs in elderly individuals and shows mammographic features similar to other invasive breast malignancies. [1] Macroscopically, the tumor is lobulated, tan to brown with bulging cut surface.
Microscopically, the tumor shows a similar architectural growth pattern as invasive carcinoma, no special type with the difference in cytoplasmic characteristics. The cells show enlarged nuclei with prominent nucleoli and apical snouts. Based on the cytoplasmic characteristics, the cells are of two types. Type A cells are the one with abundant granular eosinophilic cytoplasm and show diastase-resistant periodic acid-Schiff positivity, whereas type B cells will have abundant foamy cytoplasm and may show intracytoplasmic lipid. Apocrine carcinoma may mimic oncocytic carcinoma or granular cell tumor, if type A cells predominate (as in our case). In such instances, it can be distinguished using a panel of immunohistochemical markers, ER, PR, Her2, AR, and GCDFP-15 as well with ultrastructural characteristics. Apocrine carcinoma shows ER, PR negativity, AR positivity, overexpression of Her2, and GCDFP-15. Hormonal profile of our case is similar as described in the literature. AR expression in apocrine carcinoma has high specificity although lacks sensitivity. [1, 6] Oncocytic carcinoma shows ER and PR positivity and is negative to AR [ Table 1 ].
Ultrastructural examination of apocrine carcinoma shows cytoplasm rich in organelles, mitochondria with incomplete cristae and perinuclear condensation, abundant Golgi apparatus, electron-dense granules, and empty vesicles. Oncocytic carcinoma cells show abundant dispersed mitochondria, occupying >60% of the cytoplasm. [7] Molecular apocrine breast cancer subtype was described by Farmer et al. by microarray analysis, characterized by AR expression and AR pathway activation. [8] Naderi and Hughes-Davies et al. showed a crosstalk between AR and Her2, with FoxA1 activity as well as extracellular signal-regulated kinase (ERK) pathway, and found prolactin-induced protein (or GCDFP-15) as the actively regulated gene by the AR/ERK feedback loop in apocrine tumor cells. This explains the consistent expression of AR, GCDFP-15, and Her2 in apocrine carcinomas. [9, 10] Apocrine carcinoma of breast behaves like invasive carcinoma, no special type, when matched for grade and stage. [1] Our case in spite of being huge (pT3) does not show lymphovascular emboli or lymph nodal metastasis which implies better prognosis. As these tumors express AR and Her2, the tumor shows a potential response to the administration of androgen analogs in addition to targeted therapy with Herceptin and adjuvant chemotherapy. [9, 10] 
CONCLUSION
Although apocrine carcinoma does not have specific predictive and prognostic factors and behaves like invasive carcinoma, no special type when matched for grade and stage, it needs to be diagnosed as a different entity. This is because of the fact that they show unique hormonal profile showing AR positivity with potential response to androgen analogs and may help in understanding the pathogenesis and ascertain the clinical behavior. 
